This paper presents a comprehensive empirical analysis of the debt maturity structure of the Swedish municipal sector. The Swedish municipal debt portfolio is characterized by a short maturity structure and an asset-liability mismatch that poses potentially severe roll-over risk. The 2008 The -2009 financial crisis manifested as a liquidity shock to the sector that highlighted the dangers of short-term funding strategies in conjunction with low levels of intertemporal diversification. In this study we analyze to what extent this led to a change of intertemporal diversification. Based on a unique contractlevel monthly data set of municipal loans issued by Kommuninvest of Sweden from January 1997 to June 2016, we construct and estimate a range of dispersion and moment measures to capture the change of various distributional characteristics of the maturity structure. These measures are used as dependent variables in fixed-effects models together with a number of control variables to estimate the effect of the debtcrisis liquidity shock. The main finding is that the crisis did affect the diversification, but not in a persistent way. A possible explanation is that the municipalities found that Kommuninvest through jointly guaranteed lending was able to function as a lender of last resort and thereby mitigates the roll-over risk. It is also found that fiscal and financial properties such as debt-to-tax base ratio, tax base volatility and per capita income are associated with the characteristics of the debt maturity structure of Swedish municipalities, as well as macroeconomic factors such as the term structure of interest rates.
Introduction
In retrospect, the recent global financial crisis highlighted the dangers of high levels of short-term debt in states of illiquid credit markets. As emphasized by the Basel III regulations, prudent asset-liability management is of high importance in mitigating the effects of market liquidity shocks (Basel Committee on Banking Supervision 2014). If a substantially large share of a debt portfolio matures in a period of illiquidity, it can result in incomplete investment projects, insolvency and potentially bankruptcy (Diamond and Dybvig 1983; Diamond 2007) . This is referred to as roll-over risk which highlights the importance of a debt maturity structure characterized by intertemporal diversification. Intertemporal diversification is a way to hedge against liquidity risk when asset-liability matching is not possible. In this context diversification is synonymous with dispersion of debt maturity.
The financing strategy of Swedish municipalities is characterized by a reliance on a high degree of short-term debt which in turn is used to fund significantly longer investment projects, thereby introducing a mismatch between assets and liabilities. By contemporary knowledge and experience it is obvious that this strategy poses some severe risks. Nevertheless, short-term financing has posed little cause for concern due to the historical stability of the Swedish financial sector. This all changed during the 2008-2009 financial crisis which manifested as a liquidity shock to the Swedish financial system. Financing became unavailable due to increased risk aversion of commercial banks. Maturing debt had to be repaid and the risky practices of the municipal sector were brought to light. This forced municipalities to utilize other financing channels. One of these was Kommuninvest of Sweden)-a collectively, municipally owned credit institution, also sometimes referred to as a Local Government Funding Agency (LGFA)-which due to its unique business model could finance the sector's investment needs. The purpose of this paper is to investigate how Swedish municipalities reacted to the 2008-2009 financial crisis in terms of debt management and if the adjustment was persistent for the post-crisis period. Although the effect of the crisis was dampened by the aid of Kommuninvest, it is important to realize that the risks are not erased, simply transferred, and that future crises may be more severe. Identifying the risks associated with debt is particularly important in the case of Swedish municipalities since a majority of the Swedish welfare system is funded at the local level and is dependent on a stable municipal sector.
This paper contributes to the existing literature in three ways. First, by further building on the findings of Missale and Blanchard (1994) , Barro (1995 Barro ( , 1997 and Cestau (2010) . It is shown that higher moments are necessary complements to the average time to maturity for conducting a sufficient assessment of the risks related to debt, something which has been overlooked by previous research. This is done by proposing multiple moment and dispersion measures so as to capture the different characteristics of the debt maturity structure. To my knowledge, such measures have not been previously proposed for describing distributional characteristics of debt. Second, by conducting an in-depth investigation of the effects of the 2008-2009 financial crisis on the Swedish municipal sectors debt portfolios and financing strategies. This is done by employing a unique data set of contract-level data of all loans issued by Kommuninvest of Sweden for the period 1998 -2016 showing that the financial crisis induced Swedish municipalities to increase intertemporal diversification and the average time to maturity, but that the effect was not persistent. 1 The financial crisis was manifested as a systemic liquidity shock which exacerbated the idiosyncratic rollover risk of the municipalities. Thus, the financial crisis is an event which should have had a significant impact on the measures. It is also shown that fiscal characteristics such as the tax base volatility, debt-to-tax base ratio, per capita income and financial ratios have explanatory value for Swedish municipalities' choice of maturity structure. Macroeconomic factors such as interest rates and market liquidity are consistently statistically significant. In addition, municipalities are less inclined to take on long-term debt when close to an election.
Multiple dispersion measures are suggested as compliments to the average time to maturity. These measures act as dependent variables in fixed-effects models where the municipal individual effects are controlled for and a wide range of macroeconomic time series identification variables are included so as to capture and disentangle the different time-varying effects. This empirical framework is appropriate when assessing refinancing risk in sectors for which typical asset-liability measures are not suited, such as public entities and governments.
This analysis should be of direct interest to countries which have municipal credit markets similar to that of Sweden. Countries that currently have established LGFAs are Denmark, Canada, Finland, France, the Netherlands, New Zealand, Norway and Switzerland. In contrast, US municipalities rely almost exclusively on direct funding by issuing securities on the capital markets and are therefore more restricted in their choice of term, both due to market powers 2 but also due to fiscal regulation. The broader framework of managing and evaluating risk associated with debt is highly relevant for both governments and corporations.
The remainder of the paper is organized as follows. In Sect. 2, terminology and previous research is presented. Section 3 gives an overview of the Swedish municipal sector and Kommuninvest of Sweden. Section 4 presents the main data set and the construction of the moment and intertemporal diversification measures. Section 5 presents the main regression models and the explanatory variables. In Sect. 6, the results are presented and discussed. We also conduct some sensitivity analysis. Finally, Sect. 7 concludes. 1 In contrast, when investigating the effect of the financial crisis on corporate debt González (2015) finds the opposite effect that the share of short term debt increased during the crisis. This discrepency most likely has to do with the differences between the different credit markets where Swedish municipalities are less restricted in the type of credit they undertake. Shen (2017) models optimal government bond duration for emerging economies using a DSGE framework and concludes that a bond duration of seven qurters maximized welfare. A drawback of this approach is that the agent cannot hold multiple bonds of different durations simultaniously. Thus, neither of these papers account for debt maturity dispersion and intertemporal diversification. 2 Kommuninvest has historically never restricted credit at any term or to any member and all members face a similar price structure. Thus, credit market supply and price discrimination due to difference in creditworthiness have a relatively small impact on the types of debt undertaken by Swedish municipalities.
Background
The concepts of roll-over risk, asset-liability management and intertemporal diversification are tightly intertwined. Asset-liability management and intertemporal diversification are financial frameworks for risk mitigation, including roll-over risk. Following is a brief overview of these concepts and a review of the previous literature.
Terminology
The theorem on the value of corporate capital presented in the seminal papers by Miller (1958, 1963) states that in frictionless markets with the absence of taxes and bankruptcy costs the value of assets is unaffected by the capital structure of the firm. By extension, the costs associated with government debt will ultimately be covered by the taxpayers and the structure of government debt becomes irrelevant (Cochrane 2015) . Taking the theorem to reality, it is obvious that some assumptions fail though and, conversely, that the structure of debt is relevant. Roll-over risk arises when a debt contract matures and then is renewed, or rolled over. Depending on the contract, roll-over risk can incorporate many types of risks such as uncertainty in the exchange rate or other foreign market frictions. The roll-over risk of a debt contract issued on the domestic market, in the domestic currency, can be decomposed into at least two parts. First, the risk that interest rates will be substantially higher at maturity relative to the initial debt contract, resulting in increased costs when the debt is refinanced. Second and arguably more hazardous, the risk that credit markets are illiquid at maturity, in which case refinancing becomes inaccessible and full repayment of the debt is required. Thus, high reliance on rolling over short-term debt increases the risk that the debt matures in a period when banks and capital markets are facing liquidity difficulties. Brennan and Schwartz (1978) present the first quantitative effort in modeling optimal leverage. They argue that bankruptcy is triggered when the firm's asset value falls to the debt's principal value. Leland (1994) argues that this type of bankruptcy is not the primary type observed in the economy and suggests that an additional bankruptcy trigger would be when firms are unable to raise sufficient funds to meet their current debt obligations. To derive a closed-form solution to the analytical model Leland assumes that debt is time independent, which he argues is equivalent to a debt contract being rolled over indefinitely. Modigliani and Miller (1958) , Merton (1973) and Black and Cox (1976) all treat debt as having infinite maturity in different frameworks.
Asset-liability management (ALM) is the process of matching the cash flows of assets and liabilities in an effort to reduce risks. It is argued that ALM was developed in the late 1970s and early 1980s as a response to the heavy regulations imposed on US insurance companies (Financial Accounting Standards Board 1985; Ryan 2013) . The time to maturity of debt is matched with the horizon of the investment; thus, there is no reliance on the rolling over of debt. This process is usually applied by banks, insurance companies and pension funds where both the asset and liabilities are primarily made up of financial securities. This makes matching more manageable since future cash flows of both are well defined and easily modifiable. For other institutions such as municipalities ALM becomes potentially more difficult. Swedish municipalities are prohibited to collateralize assets to live up to their debt obligations and by their nature public goods and services are illiquid which further complicates matching assets and liabilities. Additionally, Cochrane (2015) argues that although some of government assets are tangible, the bulk of assets are made up of the present value of an infinite stream of future tax revenues that are even more difficult to predict and internalize. For these institutions intertemporal diversification becomes a more suitable, albeit blunter tool for hedging against liquidity risk.
In theory, intertemporal diversification of a debt portfolio is the process of reducing the amount of debt maturing at each given point in time, given a set amount of debt. In practice, this implies taking on a large number of smaller loans and choosing a more disperse maturity structure. In terms of sector-wide liquidity shocks diversification of the maturity structure reduces the risk that a substantial share of the debt matures during each period, such that repayment can be covered without the need of refinancing. Thus, intertemporal diversification is a way to hedge against the systemic risk, i.e., a market-wide liquidity risk. Therefore, measures which describe the distributional characteristics of the debt maturity structure of a portfolio are also useful tools for evaluating the risks of said portfolio.
The strategy of intertemporal diversification is nothing new from an investment perspective. Dollar-cost averaging is an investment strategy that states that many small stock purchases at fixed amounts, with fixed time intervals, are beneficial from a risk mitigation perspective over a lump sum purchase. If stock prices are high, the fixed amount will buy the investor fewer stocks and vice versa. Dollar-cost averaging results in potentially lower returns compared to lump sum purchases but arguably comes at a lower downside risk. The criticism of dollar-cost averaging is based on the fact that stock markets historically have had a long-run upward trend, and therefore, it is optimal to purchase earlier rather than later. In the context of debt management, there is no obvious reason to assume that liquidity has a long-run upward trend. Thus, the criticism of dollar-cost averaging does not carry over to the process of intertemporal diversification of debt.
Literature review
The optimal choice of debt maturity for corporations is a subject which has been addressed by numerous authors in the field of corporate finance, specifically contract theory. Early work by Myers (1977) suggests that short-term debt is optimal because long-term debt may lead to future underinvestment due to debt-holder claims on future cash flow. 3 Unfortunately, this research is proven inapplicable on the subject of government debt maturity. The reason is that the intrinsic conflict of interest between debt and equity holders which gives rise to the debt overhang in the model is not present. This is not to say that there is no debt overhang problem present. One can easily see that high leverage and public spending by the current generation can pose debt overhang on future generations. The difference is that equity holders in the Myers model have the power to affect the amount of leverage that a firm undertakes while future generations have no power over the debt structure and public spending of the current generation. Therefore, we instead turn to empirical studies that focus on the debt maturity structure of sovereign states.
Some authors try to rationalize governments' choices of debt maturity and their findings will be of use when constructing the models later in this paper. Missale and Blanchard (1994) investigate the evolution of the term structure of government debt of the OECD countries over a 30-year period from 1960 to 1990. They observe that term and amount of outstanding debt generally does not seem to have a strong relationship. However, when focusing on countries with debt-to-GNP ratios close to 100% the term of new debt is inversely related to the amount of outstanding debt. They conclude that in order to maintain the credibility of its anti-inflation stance the government may need to decrease the maturity of the debt as the amount of outstanding debt increases. Arguably, the explanation that is given by Missale and Blanchard is not related to the study of local governments since monetary policy is a central government issue. However, there could be multiple dimensions to this relationship not highlighted by the authors. One can assume that high levels of leverage can constrain the budget of the local government. In an effort to relieve this constraint by reducing the cost of borrowing the local government may choose to borrow and refinance at a shorter maturity.
Another explanation is given by Barro (1995 Barro ( , 1997 who argues that the type of debt that the government issues is of importance if there is uncertainty regarding real interest rates, level of public outlay and the tax base (aggregate consumption and GDP). The government may choose an appropriate maturity structure so as to smooth tax rates over different states of nature. For instance, the maturity structure of the debt can be designed so as to insulate the government's financing costs from shifts in real interest rates. This implies that local governments with a volatile tax base may choose to diversify its maturity structure or borrow at a longer maturity. A long-term maturity structure gives leeway such that debt can be repaid prior to maturity at hightax-revenue states of nature while new debt is undertaken in low-tax-revenue states. By this strategy the maturity may retain its long-term structure.
A more recent paper by Cestau (2010) finds empirical evidence for a U-shaped relationship between the share of short-term debt issued by sovereign states and the per capita income level. This suggests that countries with high and low income levels have on average a larger share of short-term debt compared to countries with medium income levels. The author argues that high-income countries, due to their creditworthiness, are less likely to face illiquidity and are therefore less concerned as regards to roll-over risk. Medium-income countries face a higher probability of market illiquidity and attempt to hedge against this risk by a larger share of long-term debt. Finally, low-income countries prefer to avoid the additional costs of long-term debt. Similarly to Barro, Cestau points out that the income of the population and by extension the tax revenues are of importance when the government chooses debt structure. Where they differ is that Cestau implies that the level of income is of primary importance, whereas Barro emphasizes the importance of the level of uncertainty of income.
Intertemporal diversification is a way to hedge against market-wide illiquidity, whereas diversification of creditors and financing channels is used when diversifying against idiosyncratic risks intrinsic to the creditors. Thierfelder (2008) argues that high-quality firms in addition to direct funding by debt securities utilize a backup line of credit in case of market illiquidity. Thus, credit institutions take the role of "lenders of last resort." This can also be observed in the Swedish municipal sector where large municipalities that have access to direct funding by issuing debt securities also utilize other financing channels. Similarly, Gate and Strahan (2006) show that in times of market illiquidity credit institutions experience funding inflows, thus acting as safe havens. They argue that it is the ability to hedge against market-wide liquidity shocks that allows these institutions to supply credit even under these circumstances. A similar behavior could be observed for the Swedish municipal sector during the 2008-2009 financial crisis when Kommuninvest became the "lender of last resort."
Finally, the effect of the political election cycle is discussed. The Swedish local governments, like all democratically elected governments, are faced with the political realities of running for office and potentially staying in office over multiple cycles. As shown by Nordhaus (1975) , a sufficient level of current social investments is necessary to raise consumption for the next period, i.e., after the up-and-coming election. However, from the electorate's point of view social investments are costly due to increased taxation and/or inflation. Therefore, social investments will be at a sub-optimal level and in equilibrium the social rate of return on public investments will be higher than for private investments due to the democratic myopia. Nordhaus also observes that there is a predictable pattern in policy over the incumbent's term in office, starting with relative austerity and ending with the potlatch right before the election. In terms of local governments the conclusions do not perfectly follow. For instance, the individual local government policy effect on inflation is much less substantial than that of the central government. Small municipalities can be viewed as price takers that have no effect on inflation. Thus, increasing local public investments financed through debt does not have any obvious macroeconomic consumption costs from the perspective of the electorate. In the theoretical model the perfect democracy will make decisions that are against the interests of future generations. Social investments can be financed through new debt with no added cost in terms of consumption, and the risk of refinancing can be avoided by pushing repayment onto future generations. Therefore, it is expected that more long-term debt will be undertaken close to the election so as to supply the electorate with a more diversified basket of public goods and improve the public perception of the incumbent. This comes with an added cost in terms of a reduction of expected future consumption. However, although this kind of strategic maneuvering is not specifically prohibited in the legislation, it could be at odds with the overarching aim of the Swedish Local Government Act, specifically the principles of sound financial management and non-speculative action. Thus, this could deter such strategies from being applied. The Swedish Local Government Act is discussed further in next section. Public transport is a joint responsibility between the local and regional governments due to the fact that public transportation often crosses municipal borders 3 Institutional framework
Swedish municipalities
The Swedish political system is divided into three levels of government: local, regional and national. The local government acts on a municipal level and is in closest proximity to the citizens. The municipal assembly is its highest decision-making entity and has final authority regarding questions of a financial nature such as budget, taxes, fees and liabilities. The municipal assembly is elected by the citizens every fourth year at the same time as the parliamentary elections. The areas of responsibility differ between the three tiers of government. Table 1 gives a detailed overview of responsibilities for the local and regional levels; the central government is omitted since Kommuninvest only issues loans to local and regional governments. The governments can choose freely how to supply their services, either by employing private companies or by subsidiaries. A majority of companies owned by local governments operate in capital intensive sectors, such as housing and energy. The time horizon of Swedish municipal investments is on average approximately 20 years (Kommuninvest (2017) ). The Swedish sub-sovereign governments have the constitutional right to selfgovernance with free right of decision-making in the context of their responsibilities. Swedish sub-nationals are required under the Swedish Local Government Act (Kom-munallag 1991: 900) to operate in accordance with sound financial management. The rules laid out by the act are exercised by municipalities, counties and their subsidiaries. It entails setting up operational and financial goals and guidelines for the organization and the economic use of resources in both the short-and long-terms. The use of debt or the collateralization of assets to finance its operations is not considered consistent with sound financial management. Therefore, liabilities are only to be used for the funding of investments. The Local Government Act also states that sub-nationals are prohibited from partaking in activities of a speculative nature. A sub-sovereign government's main purpose is supplying its residents with public services rather than profit seeking. However, in line with the Local Government Act and the principle of sound financial management a sub-sovereign government must present a budget surplus at the end of each fiscal year.
The freedom enjoyed by Swedish sub-nationals does not imply the freedom to default on debt. In 1992 the municipality of Haninge was unable to cover the unforeseen costs of one of its subsidiaries and came close to bankruptcy. The ordeal was resolved by a government bail-out of the municipality and the acquirement of the subsidiary. This was seen as a loan that the municipality of Haninge had to amortize. The government bail-out possibly sent a signal to creditors and investors that Swedish municipalities cannot go into bankruptcy. In addition, a Swedish district court decision stated that a municipality cannot cease to exist and that only the parliament can decide on the merger of two or more municipalities, in which case the assets and liabilities of one carries over to the others. Sub-sovereign governments are liable for all obligations they enter into, with all their tax power and their total assets. Swedish municipalities are autonomous and thus have the right to levy taxes and to set local fiscal policies. The amount and consistency of tax revenues are important factors that dictate the level of risk acceptance for the individual municipality.
In addition, a system for local governmental fiscal equalization has been implemented to ensure that local governments have equal basic conditions for providing their residents with public services. The system, one for municipalities and one for counties, is comprised of an income equalization and a cost equalization part. Income equalization is state-funded in the form of grants, and its primary purpose is to even out differences in the tax base of the local governments. The cost equalizations primary purpose is to even out differences in structural costs. The local governments with unfavorable cost structure are paid a cost equalization grant, while those with a favorable structure pay a charge. Both tax revenues and state grants are allowed to be used to cover both operational costs and expenditures for investments purposes. Equalization somewhat diminishes the effect of taxes on the risk acceptance of municipalities.
Swedish municipalities rely on issuing debt or taking on credit to finance large investments. Some of the larger actors have the option of issuing debt securities directly on the financial markets. Smaller municipalities usually lack the necessary investment volumes of their larger counterparts but can collectively establish in-house banks that issue debt securities on their behalf with the intent of pooling risks, thus reducing credit spreads and interest costs. The current main source of financing is loans from Kommuninvest of Sweden.
Kommuninvest of Sweden
Kommuninvest of Sweden AB is a credit institution owned by Kommuninvest economic association. Its mission is to supply the Swedish municipalities, counties and their subsidiaries with sustainable, reliable and cost-efficient financing. All members face a common, non-negotiable price structure which is set by the 3-month STIBOR spot and swap rates in addition to a Kommuninvest specific margin which is more or less constant over the whole term structure. In addition, Kommuninvest has historically never restricted its lending for any of its products in contrast to commercial banks that may periodically refuse to finance loans of certain maturities. Membership is open but not obligatory to all Swedish municipalities and counties. As of June 2016 there are 274 member municipalities (out of 290 possible) and 11 member counties (out of 21 possible) (Kommuninvest 2017) . All commitments entered into by Kommuninvest of Sweden are jointly guaranteed by its members. Each member contributes participation-capital based on a population model and has one vote regardless of size or contribution. Members decide on the overall direction of the organization and bear the ultimate responsibility. Even though the legal status of an economic association under Swedish law does not require the conformation to the Local Government Act, Kommuninvest has self-imposed to follow these regulations. Thus, for all intents and purposes Kommuninvest is viewed as a municipal subsidiary.
The organizational structure and pooling of risks is of importance in terms of the institution's creditworthiness. Since 2002 Kommuninvest has received the highest credit rating by Moody's rating house (Aaa) and likewise from Standard and Poor's since 2006 (AAA). Another important factor is the organization's funding strategy. According to its stated directive funding must exceed its lending by at least 15 and at most 35%. This excess liquidity is invested non-speculatively under active management with a low-risk profile so as to abide by the Local Government Act which prohibits financial speculation and requires sound financial management. The purpose of the liquidity portfolio is to be able to supply the sector with credit even in times of market illiquidity. Funding is relatively well diversified in terms of product diversity, maturity structure and issuing region. Main issuing regions are Sweden, Europe, USA, Australia and Japan. In addition, Kommuninvest is a member of Sveriges Riksbank's RIX system for large payments (Sveriges Riksbank 2017a, b) . This allows for the intraday lending in case of illiquidity.
The commercial banks have lost a large part of their market share over recent years whereas direct lending and financing through Kommuninvest have increased in relative terms. The evolution of the market share divided between the three financing sources is depicted in Fig. 1 .
As of 2012 Kommuninvest is the largest financing channel of municipalities and counties in Sweden. As shown in Fig. 6 in "Appendix" there was a substantial inflow of new Kommuninvest members during the financial crisis, in particular in the year 2009 when 24 municipalities joined the organization. In 2008 14 new members joined. Comparing the 2-year average shows that the number of new members joining the organization was at its peak during the financial crisis. 
Data
A unique data set is provided by Kommuninvest of Sweden. This is comprised of detailed contract-level data for all issued Kommuninvest loans for the period January 1998 to June 2016, for 274 out of 290 municipalities.
A monthly time series for each loan is generated over a 20-year period from January 1998 to June 2016. By using the contracted start and maturity dates the time to maturity for each loan is calculated for each month of the time series and the data set is reconstructed to a panel structure. It is this generated panel data set which will be used for the main analysis. The time to maturity of all active loans, for each month, is used to calculate the moment and dispersion measures of the debt portfolios presented later in this section. The panel data are unbalanced since the number of municipalities present in the data increases over time, from an initial 84 in 1998 to 274 for June 2016.
Perpetual loans are automatically rolled over and have no set maturity date. The interest rate of a perpetual loan with a 3-month STIBOR indexation is reset every third month at the interest reset date. These loans are cancelable by both debtor and creditor and therefor also subject to roll-over risk. The maturity date is only known ex-post cancelation. For this reason perpetual loans are treated differently to standard loans in the time to maturity calculations. By setting the maturity date equal to the next reset date the time to maturity of the loan would initially take the value 3 and decline to 0 during the three following months. At the end of this period if the loan is not canceled, its time to maturity would be reset to 3 again and would oscillate around 0.125 years 3 12 * 2 but not maturing until being called by either party. By setting the time to maturity equal to 0.125 years (half of the time to interest reset) any such small and redundant variations will be removed (Table 2 ).
There are six types of perpetual loans when categorizing by time to reset. KI-rate loans are a special kind of product where interest is linked to Kommuninvest's debt security issues; these products have 60 days of time to reset. A few loans are indexed by the Swedish 1-day or 1-month REPO rate. Finally, a majority of perpetual loans are STIBOR-indexed with 3, 6 or 12 months of time to reset.
In recent years Swedish municipalities have to a greater extent moved away from financing by bank loans to issuing debt securities and loans from Kommuninvest. Since 2012 loans from Kommuninvest have been the sector's main financing channel with an approximately 44.9% market share. Preliminary numbers indicate that 48.3% of the Swedish municipal debt is financed by Kommuninvest for the year 2016. Figure 2 illustrates the share of Kommuninvest debt for each of the 290 municipal debt portfolios in falling order from left to right. The share of Kommuninvest debt is higher when decomposed on a municipal group-level where 42 municipal groups exclusively rely on Kommuninvest funding. In addition to these, 171 municipalities have Kommuninvest debt shares exceeding 70% of their total debt and 35 additional municipalities have shares greater than 50%.
The lower total debt share of 48.3% is due to that a few large actors such as municipalities in the Stockholm region are not Kommuninvest members as of yet. Nevertheless, Fig. 2 suggests that the data are more representative of the sector as a whole than one would initially suspect. This gives support for the generalizability of the results presented in this paper.
Intertemporal diversification measures
In order to describe the maturity structure of the debt portfolios five measures are constructed. I propose the following measures which are primarily constructed to capture the different distributional characteristics of the maturity structure.
Weighted Standard Deviation of Time to Maturity 4 : 
Equation 1 is the weighted standard deviation of the time to maturity at the point in time t, for municipality i where the sum of weights n j 1 w i,t, j is equal to 1. M i,t, j is the time to maturity of an active loan j,M w i,t is the weighted mean time to maturity for all active loans in the portfolio, and N i,t is the number of active loans. Equation 3 represents the contract-specific weights where P i,t, j is the loanspecific principal amount. The undiscounted principal amount is used in the dispersion calculations following the work of Choi et al. (2018) .
Interquartile Range of Time to Maturity (IQ Range) is:
The dispersion measure as shown by Eq. 4 is the difference between the time to maturity of the 3rd and 1st quartiles, or equivalently the difference between the 75th and 25th percentiles. By construction this measure does not incorporate the 25% highest and lowest observations in the data and therefore does not include outliers.
Weighted Mean Interquartile Range of Time to Maturity (WMIQR (i), (ii)) is:
where
In order to take into account the size of each loan when calculating the range the above measure is constructed. Equation 5 represents the range between two weighted means. Equations 6 and 7 define two sets: A and B. Both are comprised of M and P pairs for municipal group i, at time t. Set A is conditioned upon that M is greater than or equal to quartile, Q x . Set B is conditioned upon that M is less than or equal to quartile, Q y . Weights are calculated over both sets by the principal values as shown by 8 and 9. Two measures are constructed using this method where Q x and Q y differ. First, Q x represents the 3rd quartile, or the 75th percentile, and Q y the 1st quartile, or the 25th percentile. Thus, by construction this measure only incorporates the 25% highest and lowest observations in the range calculation. Hereafter, this measure will be denoted the WMIQR (i). Second, Q x Q y Q 2 where Q 2 is the 2nd quartile, or the median. In contrast, this calculation incorporates all loans. This measure will be denoted WMIQR (ii).
In addition to the abovementioned intertemporal dispersion measures one supplementary measure is constructed to capture another distributional characteristics of the maturity structures.
Weighted Mean of Time to Maturity is:
μ is the weighted mean of time to maturity of the municipal portfolio i, at time t. The sum of weights n j 1 w i,t, j is equal to 1. The weighted mean is interpreted as a frequency variable which shows how often the debt is refinanced. Table 4 in "Appendix" gives a summary of the time to maturity variable and the abovementioned measures. The average time which a municipal group is represented in the data is shown byT and is approximately 153 months or 13 years. As previously discussed the portfolios of the municipal groups are characterized by a short maturity structure. The average time to maturity is overall 2.201 years and the average weighted mean is 2.210, suggesting that time to maturity and principal amount are positively correlated. This is due to the fact that the latter is weighted by the principal amounts and the former is not. However, when graphing the principal amount against the time to maturity for all loans as of June 1, 2016, the relationship is negative as shown in Fig. 3 . Notice that the average values of Table 4 are calculated over the whole time series for all municipal groups while Fig. 3 is depicted at a certain point in time t. The intertemporal diversification as expressed by the standard deviation is 1.779 years. The short maturity structure in addition to a relatively low degree of intertemporal diversification suggests that large debt volumes are rolled over with a high frequency.
Summary statistics and the evolution of the measures
Per construction the IQ range is lower than the WMIQR (i); they take on the values, 2.324 and 3.571 years, respectively. The magnitude of the WMIQR (ii) depends on the dispersion of the maturity structure for all loans and their relative size. Since the WMIQR (ii) measure has a lower value compared to the IQ range, 2.253 and 2.324 years, respectively, it suggests that the principal amounts of loans closer to the median are larger in magnitude. However, this difference is relatively small. Moving "down" from the WMIQR (i) to the IQ range the dispersion falls with approximately 1.25 years. Figures 4 and 5 depict the evolution of the measures over the 19-year period for the total sector debt portfolio, i.e., the measures are only calculated over t and i is omitted. These series are not used for the main analysis and should not be directly compared to the regression results. The figures are only intended to give a general overview of the evolution of the measures on a sector level.
All measures have negative trajectories for the initial 5 years after which they stabilize with some minor fluctuations. The period of the 2008-2009 financial crisis is illustrated by the two vertical lines. The weighted mean had a positive trajectory prior to the crisis which continued through the crisis period following a fall for the post-crisis period. The weighted standard deviation had a positive trajectory for the pre-crisis period and then started to fall prior to the crisis and continued its negative trajectory for the subsequent periods. 
Methodology
In this section the main models are presented followed by an overview of the explanatory variables and their relationship to prior research. The fixed-effects multiple regression model is estimated for municipality i 1, . . . , N which are observed for multiple time periods t 1, . . . , T .
In Eq. 11 the abovementioned measures act as dependent variables, y i,t . The vector m t is a 2-dimensional row vector of time-variant crisis variables. These are the variables of interest and β 1 is by extension a 2-dimensional column vector of the estimated parameters that measure the effects of the financial crisis. The vector x i,t is a 3-dimensional row vector of panel data fiscal control variables. The 6-dimensional vector z t is a collection of interest rate and other time-variant controls. The parameter v i is the municipal fixed effects, and u i,t is the idiosyncratic error terms. It is common practice to include time-fixed effects when dealing with panel data but as can be seen by Eq. 11, these are excluded from this analysis. In this paper the focus is instead to disentangle the time-varying effects using a wide range of macroeconomic time series identification variables. One can make the argument that the most important timevarying factor impacting the municipal choice of term is the term structure of interest rates which is controlled for in the model. Thus, the chosen explanatory variables are expected to sufficiently capture the macroeconomic variations without the need of including time-fixed effects. 5
Explanatory variables

Crisis variables
Two dummy variables are generated that control for the peri-and post-financial crisis. The financial crisis variable takes the value 1 for the years 2008 and 2009 and the post-financial crises variable takes the value 1 for all subsequent years. The years 2008 and 2009 seem like the appropriate period so as to characterize the financial crisis, although some of its effects did spill over to the pre-and post-periods. In July 2007 the Swedish stock market started to fall which it continued to do up until October 2008 at which point the OMXS30 index had declined by approximately 58%. Following the Lehman crash in September 2008 it was revealed that several of the Swedish banks owned Lehman issued derivatives. The Riksbank started lowering the policy rate in September of 2008 from 4.75% to 0.25 in July 2009. The effects of the financial crisis are difficult to predict. The liquidity problems met by the municipal sector during the crisis could be interpreted by the sector as a signal that emphasized the need for intertemporal diversification. One could, on the other hand, make the argument that since Kommuninvest acted as a safe haven during the crisis, they have proven competent in supplying the sector with financing even during turbulent times. This could be interpreted by the sector as intertemporal diversification being unnecessary.
Fiscal control variables
Taking inspiration from Missale and Blanchard (1994) a measure is constructed that mimics the debt-to-GNP ratios suggested. The total outstanding debt for each municipality and month is calculated from the main data set received from Kommuninvest. Using gross regional product would be ideal; however, these data have not officially been reported for a sufficiently long period of time and therefore the annual tax base for each municipality is used as a proxy. The annual tax base (100 million SEK) is collected from Statistics Sweden (2017) for the period 1998-2016. 6 If this relationship is proven to be statistically significant for sub-sovereign data, we can conclude that there are additional dimensions that are not accounted for by the authors since it is unlikely that the monetary policies of the central government are internalized by the local governments.
Uncertainty regarding the tax base is of importance when choosing maturity structure since the government has to account for the uncertainty to successfully hedge against low-productivity states of nature and thus smooth tax rates over different states (Barro 1995 (Barro , 1997 . The tax base is detrended by annual log-differences, and the municipal-specific tax base standard deviation is calculated for year t over a 5-year time interval, {T B t−1 , T B t−2 , . . . , T B t−5 }. 7 The volatility of the tax base is expected to be positively correlated with the intertemporal diversification measures. Municipalities with a volatile tax base may want to avoid a large share of the outstanding debt to mature within a short time interval due to the risk of illiquidity and the uncertainty of tax revenues.
Cestau (2010) finds a convex relationship between the short-term debt share of nation states and their per capita income levels. The arguments presented by Cestau regarding the financing behavior are not specifically restricted to central governments and would be expected to hold for true for sub-sovereign governments as well. Since Swedish municipalities as a group have relatively high and homogenous income levels, largely due to fiscal equalization, it is expected that per capita income will have a negative effect on the average time to maturity. Thus, in this paper the focus will be on the upper part of the per capita income distribution. Cestau does not touch upon the dispersion of the maturity structure. There seems to be a relatively high degree of correlation between the intertemporal dispersion measures and the mean time to maturity as suggested from the figures in previous section. Therefore, it is expected that the per capita income measures will be similarly related to these as well. The annual per capita incomes (thousand SEK) are collected from Statistics Sweden (2017) for all municipalities. 8
Financial ratios
Three financial ratios are added so as to control for the financial health of the municipality which in turn could affect the choice of debt undertaken. The first measure is the operating cash flow (OCF) ratio which indicates of how well the municipality can live up to its liabilities in the short term. The ratio is calculated as current assets, excluding inventory and development land assets, as a share of current liabilities. The second measure is the equity-to-asset (EA) ratio which is calculated as the equity share of total assets while excluding pension liabilities pertained to the pre-1998 period. This measure can be interpreted as the long-term ability of the municipality to live up to its liabilities. The third and final ratio is the annual accumulated surplus as a share of the sum of annual tax revenues and state and municipal equalization grants (ST). The ratios are published by Statistics Sweden and collected from the Kolada (2018) database. 9 The OCF and the ST ratios can be interpreted as the financial slack of the municipality which would be expected to be negatively correlated with the average time to maturity since it would give the municipalities more leeway to undertake a higher degree of short-term debt. The EA ratio is inversely related to the financial leverage of the municipality, and therefore, by the same arguments laid out by Missale and Blanchard (1994) it is expected that the ratio is positively correlated with the average time to maturity. However, the EA and ST ratios are also measures of wealth and are assumed to be positively correlated with the per capita income of the municipal population. Therefore, following the arguments of Cestau (2010) , one would expect the EA and ST ratios to be negatively correlated with the average time to maturity. In summary, it is difficult to predict the effects of the ratios since both positive and negative effects can be argued.
Interest rate control variables
Interest rates are typically monotonically increasing in the term. Therefore, intertemporal diversification is a costly endeavor which requires long-term debt. How large this additional cost is depends on the term structure of interest rates. As shown by Litterman and Scheinkman (1991) there are three factors that account for over 96% of the variation of the term structure: the level, slope and curvature. Below three variables are constructed so as to capture the variability in the term structure which in turn affects the choice of maturity structure.
In general the shortest borrowing rate available to the municipal sector is the 3-month STIBOR rate and this will act as a proxy for the intercept of the interest rate curve. Since interest rates are usually monotonically increasing, the 3-month STIBOR spot rate acts as a level variable which indicates how high or low interest rates are for the whole term structure. The 3-month STIBOR spot rate is expected to be negatively related to the dispersion measures and the mean since when the cost of borrowing increases there will be an effort to reduce costs. This will result in a higher degree of short-term financing and thus a lower degree of intertemporal diversification.
The slope and curvature are calculated for each month in the data. The monthly average 3-month STIBOR spot rate and the 2-, 5-, 7-and 10-year government bond rates are gathered from the Sveriges Riksbank homepage (2017a, b). The slope and curvature are estimated by a second-degree polynomial estimated in the neighborhood of the average term.
In Eq. 12 r t,i and T t,i are the interest rate and term pair i at time t andT 2+5+7+10 4 6 is the average term which is constant for all periods. The slope parameter δ 1,t acts as the slope variable in the main model and δ 2,t as the curvature. The functional form of Eq. 12 allows for the joint estimation and interpretation of the slope and the curvature parameters while minimizing the correlation between the two. This reduces the multicollinearity problem in the main model.
The slope is expected to be negatively related to the intertemporal dispersion measures and the weighted mean. An increase in the slope, ceteris paribus, implies that the average marginal cost of a loan with an infinitesimal short term increases. 10 Thus, an increase in the slope implies that a long-term loan becomes more expensive relative to a short-term loan. δ 2,t > 0 implies that Eq. 12 is convex, and for values of δ 2,t < 0 it is concave. Convexity implies that the slope and the marginal cost are low for short-term loans, but high for long-term loans. By the same argument as for the slope parameter, a steep (flat) slope would induce the municipalities to choose a shorter (longer)-term loan due to an increase (decrease) in marginal cost. In the case of a convex term structure we would expect to have a pooling in the middle and that dispersion will 10 The derivative of r t,i with respect to T t,i is equal to be negatively correlated with δ 2,t . In contrast, a concave term structure will result in a separation where in general borrowers will be pushed to the extremes of the term structure resulting in an increase in dispersion. In terms of the weighted mean measure the effects could be either positive or negative depending on the ex-ante size of the mean and where the largest difference in slope occurs in the term structure. In addition to these measures a dummy variable that controls for negative interest rates is generated. The variable takes the value 1 when 3-month STIBOR rate takes a value below zero, that is, since April 2015. The variable is expected to be negatively related to the intertemporal dispersion measures and the average time to maturity. This is due to the fact that the term structure typically is monotonically increasing and therefore short-term rates will be the first to cross the zero interest rate threshold when interest rates fall. If the mean maturity of an observed portfolio is greater than the zero interest rate term, then it is expected that the municipalities will to a higher extent borrow at negative interest and thus choose a shorter maturity structure. The contrary may be true if the maximum term associated with negative rates exceeds the municipalities mean maturity structure.
Financial market liquidity
Market liquidity is a multifaceted phenomenon which is difficult to control for. Liquidity can be decomposed into multiple different characteristics such as tightness, immediacy, depth, breadth and resilience (Sarr and Lybek 2002) . In this paper the monthly turnover of government bonds as a share of total outstanding government debt is use as a measure of market liquidity. 11 The monthly outstanding government debt is collected from the Swedish National Debt Office (2018), and the monthly turnover is published by Sveriges Riksbank and collected from Macrobond for the years 1998-2016. On the one hand, high liquidity can be negatively correlated with intertemporal diversification and the average time to maturity since the risk of illiquidity will be lower and credit will be abundant. On the other hand, high liquidity will reduce bond premiums, which in turn will push down interest rates. Since short-term bonds are more liquid than long-term bonds, it is expected that the latter will be more sensitive to changes in liquidity. Therefore, when liquidity increases, there will be a flattening of the yield curve which, as argued previously, would be positively correlated with dispersion and the average time to maturity. However, since interest rates are also controlled for in the model, following the former argument, it is expected that liquidity will be negatively correlated with dispersion and the mean time to maturity.
Election control variable
So as to investigate the recurring effects of the election cycle as expressed by Nordhaus (1975) a variable is constructed to control for the number of years up until the next parliamentary elections. Swedish governments serve a 4-year term in office; thus, the variable takes the value 1 for each election year and then resets to 4 the subsequent year and counts down to the next election. As stated in previous sections, from a theoretical point of view it is expected that the measures will be negatively correlated with the election variable, indicating that more long-term debt is undertaken when close to an election. However, if the opposite is true, a possible explanation may be the deterring effect of the legislation.
In the next section the results from the main model are presented followed by robustness tests.
Results
In this section the main results are presented for the model outlined in the previous sections. The estimates from the fixed-effects models are presented in Table 3 .
The crisis variable has a positive effect on all variables. As discussed in previous sections, on the aggregate there is an increase in the measures prior to and during the crisis period. During the crisis the mean increased by approximately 1.16 years, or on average approximately 212 days for each of the 2 years. The dispersion measures increased by 0.12-0.72 years, or 44-263 days depending on the measure. For the post-crisis period there is a negative impact on all the measures in relation to the crisis period. However, the post-crisis WMIQR (i), WMIQR (ii) and standard deviation are even lower than their corresponding pre-crisis levels. The interquartile range and mean also drop during the post-crisis period but remain on a higher level relative to their pre-crisis levels. Table 5 in "Appendix" shows the results of three fixed-effects models where the log of total portfolio debt, number of loans and the log average loan size are dependent variables. During the crisis the total portfolio debt dropped on average by 20% and then increased by 5% for the post-crisis period but remained approximately 14% lower than its corresponding pre-crisis level. Similarly, the number of loans in the portfolios dropped on average by 2.8 loans and increased slightly for the pre-crisis period. Notice that this does not imply that no new loans are issued during this period; it simply implies that a lower share of the debt is refinanced. However, the average loan size increased during and after the crisis.
The results of Table 3 are consistent with the financial crisis acting as a "wake-up call" for the municipalities. Although, the positive effects were short lived and not sustained for the post-crisis period. The inability to borrow from the banking sector, which historically has proven reliable, highlighted the dangers of illiquidity when the dependence on refinancing is high. Kommuninvest proved its ability to fund the municipal sector during turbulent times. 12 This seems to have been interpreted by the sector as intertemporal diversification being unnecessary, as indicated by the results for the post-crisis period.
The results in Table 3 indicate that the logarithm of the debt-to-tax base ratio suggested by Missale and Blanchard is statistically significant for all six measures. A 12 It may be argued that the municipalities actually acted optimally since the effects of the crisis were avoided by the aid of Kommuninvest. However, for this to hold it would require that the municipalities had the foresight to determine the level of resilience of Kommuninvest and foresee that Kommuninvest would be able to manage the effects of the crisis. Standard errors in parentheses *p < 0.05, **p < 0.01, ***p < 0.001 1% increase in the ratio results in a decrease in the weighted mean time to maturity by approximately 21 days. This result is expected and in line with what was shown by Missale and Blanchard. Municipalities with higher debt-to-tax base ratio in general prefer short-term debt to a higher extent. Interestingly, the results show that the ratio is positively correlated with all intertemporal dispersion measures, implying that high leverage municipalities tend to choose a more disperse maturity structure. These results emphasize the importance of investigating different distributional aspects of the maturity structure. Even though it is true that high leverage governments on average prefer short-term debt, the results show that the risks of short-term financing are internalized by the municipalities and reduced by higher dispersion. Being able to reproduce the results presented by Missale and Blanchard suggests that the monetary policy argument is only part of the story. High leverage municipalities may be financially constrained to a higher extent and therefore in an attempt to reduce the cost of borrowing prefer short-term debt.
The logarithm of the tax base standard deviation is negatively correlated with the mean and positively correlated with the intertemporal dispersion measures. This suggests that when a municipality faces uncertainty regarding future tax revenues, it will choose a more dispersed debt maturity structure. A 1% increase in the tax base volatility results in a decrease in the mean by approximately 10 days, which is a relatively small impact. Dispersion increases by 0.08-0.2 years, or 29-73 days, depending on the measure. As suggested by Barro the government would choose an appropriate maturity structure so as to offset any uncertainty in their tax revenues. The results reinforce the arguments presented by Barro. Municipalities that have a volatile tax base choose a more disperse maturity structure so as to reduce the repayment amount at each period.
Per capita income has a substantial impact on the measures. As suggested by Cestau, governments of high-income countries prefer short-term debt since their creditworthiness implies that the risk of illiquidity is small. The results show that this is also the case for Swedish local governments. A 1% increase in per capita income results in a 12-year decrease in the mean time to maturity. Notably, per capita income also has a large effect on dispersion which was not considered by Cestau. A 1% increase in per capita income results in a 5-to-6.4-year decrease of intertemporal dispersion. These effects do seem unreasonably large and can potentially be explained by a few outlier municipalities. This will be further investigated later in this section. The arguments presented by Cestau are also applicable for the effects on dispersion. Diversification and accordingly dispersion can be viewed as an illiquidity insurance that comes at a premium, for high-income municipalities the risk of illiquidity is low and therefore the incentives for diversifying are also low, resulting in a negative relationship between dispersion and per capita income. The OCF ratio has a negative but economically small impact on the mean time to maturity. This is consistent with the fact that municipalities that have a higher degree of financial slack will prefer a higher degree of short-term debt. The OCF ratio is also positively correlated with the dispersion measures. The EA and ST ratios have a slightly larger impact and mimic the estimates of the per capita income variable, suggesting that richer municipalities also have higher EA and ST.
As expected the 3-month STIBOR rate, slope and curvature variables have a negative effect on dispersion and the mean. The dummy variable controlling for negative rates has a positive effect on dispersion and the mean. The effect of negative interest rates depends on which maturity is associated with zero interest and if this maturity is less or greater than the mean time to maturity of the portfolio. If the mean is above the zero threshold, it would be expected that the effect of negative interest rates would have a negative effect on the mean since the municipalities would like to reap the benefits from the negative interest rates. In this scenario, there is no clear reason why negative rates would have a positive effect on the maturity structure. On the other hand, if the mean is below the threshold, then it is easy to imagine how the relationship could be positive if one assumes that municipalities prefer long-term loans at zero interest to short-term loans at negative interest. The results from the regression suggest that the latter is the case. Both the 3-month STIBOR rate, which controls for the level, and the negative interest rate variable being statistically significant suggest that there is a perceived difference between negative interest rates and a simple downward shift of the term structure in the positive range. It seems that a zero interest rate loan is viewed as being sufficient and beyond this point attention turns to the minimization of risks (i.e., maximizing the term of a zero interest loan). The reason for this behavioral change is most likely due to the municipal sectors acknowledgement of the unconventionality of negative rates and expectation of increasing rates in the future. Finally, market liquidity has a positive effect on the mean time to maturity but a negative effect on dispersion.
The election variable estimates show that dispersion and the mean time to maturity of the portfolios fall when close to an election. This is consistent with local governments refraining from pushing repayments to the next period. One possible explanation could be that such strategic maneuvering is at odds with sound financial management and the prohibition of speculative practices as stated in the Swedish Local Government Act. Also, if the view held by the electorate regarding this type of strategies is overall negative, it could also act as a deterrent.
Sensitivity analysis
In this part of the section robustness testing is conducted for the abovementioned fixed-effects model. First, we will run our regressions using least absolute deviation, thereby controlling for potential outliers. As previously discussed, there have been a large number of municipalities joining Kommuninvest over the years and that new memberships peaked during the financial crisis. In addition, the Kommuninvest market share has steadily been increasing over the years. Second, we will assess whether the inflow of new members or the rebalancing of municipal portfolios is causing the results or whether our findings are indeed driven by changes in municipal financing behavior.
Least absolute deviation regression
The benefit of quantile estimation such as a least absolute deviation (LAD)/median regression is that these are more robust when faced with outliers and non-normal errors compared to least-square estimation. An appropriate method is the generalized quantile estimator developed by Powell (2014 Powell ( , 2015 , which then was extended for panel data quantile regressions with fixed effects by the same author in 2016. 13 Results are presented in Table 6 in "Appendix." Comparing the results of the FE LAD regressions to the main result suggests that the main regression results are robust. Nearly all estimates are statistically significant with the same sign as for the main results. Most notably the annual trend has overall the opposite impact. In addition, per capita income now has a positive effect on the interquartile range instead of a negative as was the case in the main results. The large effects of per capita income presented in Table 3 are now significantly reduced.
Subsample regression
Since there was a large inflow of new Kommuninvest member municipalities during the financial crisis, it could be the case that the new members are comparably different to the older ones and that the change in composition of municipalities to some extent is driving the results. To investigate if this is the case, the same regressions as those of Table 3 are estimated for 158 municipalities that joined Kommuninvest prior to January 2006. The estimates are presented in Table 7 in "Appendix." It is shown that the results are consistent with those presented in Table 3 since the estimates are similar in direction and magnitude. This suggests that the results are not driven by the large inflow of new members.
Likewise, the main results could also be affected by municipalities rebalancing their portfolios and moving a larger share of their total debt to Kommuninvest. Thus, the change in the measures could simply be due to this mechanical factor. In an effort to control for this municipalities are categorized by their portfolio composition rate of change during the financial crisis. Total outstanding debt of each municipality as of January 1, 2008 January 1, , 2009 January 1, and 2010 , is provided by Kommuninvest gathered from the municipal annual financial statements for the years 2007, 2008 and 2009 . Using this in combination with the main data each municipal-specific Kommuninvest debt share is calculated. Municipalities are then categorized by the average annual Kommuninvest share change for the years 2008 and 2009. The main model is then estimated only including municipalities that changed their Kommuninvest share by less than 5 percentage points, 88 municipalities in total. 14 Table 8 in "Appendix" shows that the results are very similar to those of the main regressions. The most notable difference is that the dispersion measures do fall during the post-crisis period but not as much as to reach their respective pre-crisis levels and that mean time to maturity is highest for the 13 This is done by applying the STATA-package qregpd developed by Baker et al. (2016) based on the work of Powell (2016) where standard errors are estimated by a Markov chain Monte Carlo (MCMC) estimation method by the Nelder-Mead algorithm (1965) . The algorithm preforms 10 000 draws where 7.5% of these are dropped during the burn-in period for each regression with an acceptance rate is set to 0.234.
14 The Kommuninvest share is calculated as S i,t post-crisis period. Thus, we can conclude that the results are not driven by portfolio rebalancing and an increased inflow of loans to Kommuninvest since the estimates remain robust even for municipalities which had a relatively constant portfolio composition during the crisis. As discussed previously, Kommuninvest aims to maintain a relatively uniform margin across the whole term structure and has historically supplied credit at any term without restriction. This further supports the claim that the results are due to changes in municipal behavior rather than driven by mechanical factors, pricing or restrictions on credit. Finally, we can confirm that the 2008-2009 financial crisis and other macroeconomic factors such as interest rates had a statistically significant effect on the Swedish municipality's choice of maturity structure. Additionally, the results are in line with previous research by Missale and Blanchard (1994) , Barro (1995 Barro ( , 1997 and Cestau (2010) .
Conclusions
This paper contributes to the existing body of research by bridging the gap between empirical work on the maturity structure of debt done on the sovereign and subsovereign levels of government. This is done by presenting a comprehensive analysis of a unique data set. A financial framework for risk mitigation is discussed which is more suitable and manageable from a sub-sovereign government perspective. In addition, a number of measures are proposed to capture the distributional characteristics of the maturity structure of debt.
The results indicate that the financial crisis was associated with an increase in intertemporal diversification and the mean time to maturity but that the effects were not persistent. A possible explanation is that the ability of Kommuninvest to supply the sector with credit by jointly guaranteed lending during the crisis was interpreted as intertemporal diversification being unnecessary. Tax base volatility, debt-to-tax base ratio and per capita income are shown to have explanatory power when investigating the Swedish municipal sectors choice of debt maturity structure. However, some of the underlying rationale from previous research is proven unconvincing. As expected, macroeconomic variables such as interest rates are important driving factors. In addition, the governments are also less likely to undertake long-term debt when close to an election.
In conclusion, this paper highlights the importance of investigating distributional characteristics of the maturity structure in order to assess the financial risks intrinsic to debt. Even though the average time to maturity is often correlated with intertemporal diversification, it neglects important aspects of the maturity structure.
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